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TECHNICAL NOTE
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Summary  Canalplasty  for  congenital  atresia  of  the  external  auditory  canal  is  associated  with
a high  postoperative  stenosis  rate  in  the  literature.  The  authors  describe  an  original  surgical
and stenting  technique  that  has  been  used  systematically  since  2000  in  the  paediatric  otolaryn-Ear  canal;
Malformation
gology department  of  Trousseau  hospital  in  Paris.  After  minimal  endaural  canalplasty,  possibly
combined with  lining  of  the  external  auditory  canal  by  skin  graft,  a  stent  is  sutured  to  the
opening  of  the  ear  canal  and  left  in  place  for  4  weeks.  This  stenting  technique  can  be  used  for
a shorter  duration  after  tympanoplasty  in  children  with  behavioural  disorders.
© 2013  Elsevier  Masson  SAS.  All  rights  reserved.
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1Canalplasty  in  children  is  essentially  indicated  for  the  treat-
ment  of  congenital  atresia  of  the  external  auditory  canal.  We
will  not  discuss  the  indications  and  techniques  of  canalplasty
for  complete  absence  of  the  external  auditory  canal  (EAC),
but  only  enlargement  surgery  for  congenital  stenosis  of
the  external  auditory  canal.  Many  techniques  have  been
described  and  evaluation  of  the  results  is  difﬁcult  due
to  the  diversity  of  indications:  canalplasty  alone  for  ear
canal  cholesteatoma  with  or  without  chronic  discharge;
canalplasty  combined  with  tympano-ossicular  surgery  when
the  family  is  motivated,  behavioural  audiometry  is  reliable
and  in  the  presence  of  favourable  anatomical  conditions
(stapes  present,  no  major  anomaly  of  the  facial  nerve  and
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http://dx.doi.org/10.1016/j.anorl.2012.12.003o  excessive  hypoplasia  of  the  middle  ear);  canalplasty
lone  to  allow  ﬁtting  of  an  air  conduction  hearing  aid,
specially  in  the  presence  of  unfavourable  anatomical
onditions.  When  canalplasty  is  combined  with  functional
ympano-ossicular  surgery,  our  indications  correspond  to  a
ahrsdoerfer  score  [1]  superior  or  equal  to  7  (external  ear
resent  1,  middle  ear  space  1,  stapes  present  2,  oval  win-
ow  open  1  and  round  window  normal  1,  normal  facial  nerve
).
Canalplasty  is  associated  with  a high  restenosis  rate  in  the
iterature,  ranging  from  8  to  42%  [2—4]  depending  on  pre-
perative  conditions  and  the  surgical  techniques  used.  We
escribe  an  original  surgical  and  stenting  technique  that  has
een  systematically  used  in  the  paediatric  otorhinolaryngo-
ogy  department  of  Trousseau  hospital  in  Paris  since  2000.
he  sutured  stent  technique  can  also  be  used  for  any  surgery
o  the  external  auditory  canal  or  middle  ear  in  children  with
ehavioural  disorders.
served.
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Figure  2  Stenting  material:  strip  of  reinforced  silicone
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urgical technique
atient  preparation
hildren  are  operated  under  general  anaesthesia  completed
y  local  anaesthesia,  performed  with  Xylocaine® with  2%
drenaline.  One  to  two  millilitres  of  local  anaesthetic  are
njected  into  the  posterior  and  superior  part  of  the  external
uditory  canal  (EAC).
The  child  is  installed  in  the  supine  position  with  slight
ead-down  tilting,  with  the  head  rotated  by  about  45◦ on
 gel  headrest,  after  slight  ﬂexion  of  the  headrest  by  10  to
5◦ towards  the  ground.  A  gel  counter-support  prevents  any
hange  of  position.
ncision
 minimal  endaural  incision  is  performed  with  vertical  inci-
ion  of  the  EAC  allowing  resection  of  all  subcutaneous  soft
issues  of  the  external  auditory  canal  and  possible  resection
f  a  strip  of  concha  to  enlarge  the  EAC  (Fig.  1).  Depending  on
he  severity  of  the  atresia,  the  incision  may  be  exclusively
ertical  as  far  as  the  tympanum  (very  tight  stenosis  requiring
kin  graft)  or  may  be  associated  with  a  classical  horizontal
ncision  when  the  stenosis  of  the  EAC  is  only  moderate,  in
hich  case  the  ﬂap  is  subsequently  split  as  far  as  the  tym-
anum  after  bone  enlargement  to  ensure  good  coaptation
ith  the  enlarged  bony  canal.rilling  and  lining  of  the  external  auditory  canal
one  drilling  to  enlarge  the  external  auditory  canal  must
e  essentially  performed  at  the  expense  of  the  anterior  and
igure  1  Drawing  of  the  minimal  endaural  incision,  extended
y a  vertical  incision  of  the  external  auditory  canal.  The  tragus
s retracted  with  a  hook.  The  zone  of  subcutaneous  soft  tissue
esection,  with  possible  harvesting  of  a  strip  of  concha,  is  cross-
atched.
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ehaped  into  a  parallelepiped  measuring  about  3  cm,  long  micro-
orceps,  Merocel® ear  sponge.
uperior  walls  and  sometimes  the  inferior  wall,  bearing  in
ind  the  risks  related  to  an  aberrant  course  of  the  facial
erve  in  the  posterior  wall.  Drilling  is  obviously  adapted  to
he  anatomy  (CT  scan  of  the  petrous  temporal  bone)  and  is
erformed  with  continuous  irrigation  to  avoid  overheating
he  bone.  Enlargement  must  be  performed  in  the  cortical
one  while  avoiding  opening  the  mastoid  air  cells.
Exploration  of  the  middle  ear  with  ossiculoplasty  can  then
e  associated  with  canalplasty  when  necessary.
Lining  of  the  enlarged  canal  then  depends  on  the  quantity
f  native  EAC  skin  available:  if  the  skin  defect  represents  less
han  one  third  of  the  circumference  (e.g.  when  the  stenosis
llows  visualization  of  the  tympanum),  stenting  alone,  leav-
ng  the  EAC  bone  unlined,  is  always  sufﬁcient  in  children
igure  3  The  silicone  strip  is  rolled  onto  the  forceps  and  the
xpandable  wick  is  shaped.
Canalplasty  for  congenital  atresia  of  the  external  auditory  canal
Figure  4  The  stent  is  sutured  to  the  external  auditory  canal
by three  or  four  nonresorbable  sutures.
Figure  5  Final  appearance  of  canalplasty  for  cholesteatoma
with  chronic  discharge  in  the  context  of  major  atresia  of  the
right ear.  The  expandable  sponge  is  positioned  inside  the  stent,
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J Otol 1995;16:713—7.which  is  sutured  to  the  external  auditory  canal,  and  for  greater
security  of  the  dressing  in  an  uncooperative  child,  the  expand-
able sponge  can  be  sutured  to  the  stent.
and  allows  satisfactory  skin  healing.  When  the  skin  defect
is  larger  (‘‘radish  root’’  stenosis,  tight  stenosis  not  allowing
visualization  of  the  tympanum),  the  bone  must  be  lined  by
skin  graft,  which  can  be  a  very  thin,  elliptical  full-thickness
skin  graft  raised  from  underneath  the  ear  lobe,  or  a  small
[ 351
plit-skin  graft  raised  with  a  dermatome  or  scalpel  behind
he  external  ear.  The  split-skin  graft  is  less  cumbersome  but
ore  difﬁcult  to  manipulate.  The  most  important  point  is
o  avoid  lining  the  bone  with  connective  tissue  (fascia,  for
xample)  without  skin  cover,  as  this  induces  postoperative
ranulation  tissue  of  the  canal,  responsible  for  restenosis.
ostoperative  stenting
tenting  is  a  fundamental  element  to  ensure  good  heal-
ng.  A  roll  is  prepared  on  long  microforceps  from  a  strip
f  reinforced  Silastic®, sufﬁciently  long  to  extend  from  the
ympanic  membrane  to  the  meatus  (Figs.  2  and  3).  When
iddle  ear  exploration  is  associated  with  canalplasty,  the
ympanic  membrane  can  ﬁrst  be  reapplied  by  one  or  two
hin  strips  of  Silastic® and  fragments  of  absorbable  sponge.
he  rolled  stent  is  then  released  in  the  canal  and  maintains
he  walls  by  means  of  a  spring  effect.  The  stent  is  sutured
o  the  skin  of  the  opening  of  the  ear  canal  (by  three  or  four
utures,  for  example  to  the  tragus,  the  edge  of  the  endau-
al  incision,  concha)  using  nonresorbable  suture  material
Fig.  4).  Merocel® (polyvinyl  alcohol)  sponge  is  then  shaped
nd  placed  inside  the  stent  (Fig.  5).  The  stent  is  left  in  place
or  4  weeks,  then  removed  in  the  outpatients  department  or
nder  brief  general  anaesthesia  in  uncooperative  children.
onclusion
his  surgical  and  stenting  technique  has  been  used  routinely
or  more  than  10  years  in  our  department  and  the  principle
f  sutured  stenting  for  4  weeks  has  transformed  the  postop-
rative  course  of  canalplasty.  This  sutured  stenting  is  also
sed  for  2  weeks  in  all  children  undergoing  tympanoplasty
resenting  behavioural  disorders  with  a  high  risk  of  avul-
ion  of  the  EAC  dressing  (particularly  trisomy  21,  mental
etardation,  behavioural  disorders).
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